Opportunities for application of software visualization for better understanding of the work activities and interpreting many types of data in mining engineering by Adjiski, Vancho
  
 
 
 
ɌȿɏɇɈɅɈȽɂȳȺ ɇȺ ɉɈȾɁȿɆɇȺ ɂ ɉɈȼɊɒɂɇɋɄȺ 
ȿɄɋɉɅɈȺɌȺɐɂȳȺ ɇȺ ɆɂɇȿɊȺɅɇɂ ɋɍɊɈȼɂɇɂ 
 
 
 
 
 
ɁȻɈɊɇɂɄ ɇȺ ɌɊɍȾɈȼɂ 
 
 
 
 
 
 
ɁɊȽɂɆ 
 
 
VI ɌɈ ɋɌɊɍɑɇɈ ɋɈȼȿɌɍȼȺȵȿ ɋɈ 
ɆȿЃɍɇȺɊɈȾɇɈ ɍɑȿɋɌȼɈ 
 
  ɉɈȾȿɄɋ – ɉɈȼȿɄɋ ’12 
23 – 24. 11. 2012 ɝɨɞɢɧɚ  
ɒɬɢɩ 
 
Ɂɛɨɪɧɢɤ ɧɚ ɬɪɭɞɨɜɢ: 
ɌȿɏɇɈɅɈȽɂȳȺ ɇȺ ɉɈȾɁȿɆɇȺ ɂ ɉɈȼɊɒɂɇɋɄȺ ȿɄɋɉɅɈȺɌȺɐɂȳȺ ɇȺ 
ɆɂɇȿɊȺɅɇɂ ɋɍɊɈȼɂɇɂ 
 
ɂɡɞɚɜɚɱ: 
Ɂɞɪɭɠɟɧɢɟ ɧɚ ɪɭɞɚɪɫɤɢ ɢ ɝɟɨɥɨɲɤɢ ɢɧɠɟɧɟɪɢ ɧɚ Ɋɟɩɭɛɥɢɤɚ Ɇɚɤɟɞɨɧɢјɚ 
 
Ƚɥɚɜɟɧ ɢ ɨɞɝɨɜɨɪɟɧ ɭɪɟɞɧɢɤ: 
ɉɪɨɮ. ɞ-ɪ Ɂɨɪɚɧ Ⱦɟɫɩɨɞɨɜ 
 
Ɂɚ ɢɡɞɚɜɚɱɨɬ: 
ȴɭɩɱɨ Ɍɪɚјɤɨɜɫɤɢ, ɞɢɩɥ.ɪɭɞ.ɢɧɠ. 
 
Ɍɟɯɧɢɱɤɚ ɩɨɞɝɨɬɨɜɤɚ: 
Ⱥɫɫ. ɦ-ɪ ɋɬɨјɚɧɱɟ Ɇɢјɚɥɤɨɜɫɤɢ 
Ⱦɨɰ. ɞ-ɪ ɇɢɤɨɥɢɧɤɚ Ⱦɨɧɟɜɚ 
Ⱥɫɫ. ɦ-ɪ Ȼɥɚɝɢɰɚ Ⱦɨɧɟɜɚ 
 
 
ɂɡɪɚɛɨɬɤɚ ɧɚ ɧɚɫɥɨɜɧɚ ɫɬɪɚɧɚ: 
Ⱦɟјɚɧ ɇɢɤɨɥɨɜɫɤɢ 
 
ɉɟɱɚɬɧɢɰɚ: 
Ƚɪɚɮɨ ɉɪɨɞɭɤɬ, ɋɤɨɩјɟ 
 
Ƚɨɞɢɧɚ: 
2012 
 
Ɍɢɪɚɠ: 
120 ɩɪɢɦɟɪɨɰɢ 
 
CIP - Ʉɚɬɚɥɨɝɢɡɚɰɢјɚ ɜɨ ɩɭɛɥɢɤɚɰɢјɚ 
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ɋɌɊɍɑɇɈ ɫɨɜɟɬɭɜɚњɟ ɧɚ ɬɟɦɚ "Ɍɟɯɧɨɥɨɝɢјɚ ɧɚ ɩɨɞɡɟɦɧɚ ɢ ɩɨɜɪɲɢɧɫɤɚ  ɟɤɫɩɥɨɚɬɚɰɢјɚ ɧɚ ɦɢɧɟɪɚɥɧɢ 
ɫɭɪɨɜɢɧɢ" ɫɨ ɦɟѓɭɧɚɪɨɞɧɨ ɭɱɟɫɬɜɨ   ɉɈȾȿɄɋ-ɉɈȼȿɄɋ'12 (6 ; 2012 ; ɒɬɢɩ) 
Ɍɟɯɧɨɥɨɝɢјɚ ɧɚ ɩɨɞɡɟɦɧɚ ɢ ɩɨɜɪɲɢɧɫɤɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ ɧɚ ɦɢɧɟɪɚɥɧɢ  ɫɭɪɨɜɢɧɢ : ɡɛɨɪɧɢɤ ɧɚ ɬɪɭɞɨɜɢ / VI-
ɬɨ ɫɬɪɭɱɧɨ ɫɨɜɟɬɭɜɚњɟ ɧɚ ɬɟɦɚ  "Ɍɟɯɧɨɥɨɝɢјɚ ɧɚ ɩɨɞɡɟɦɧɚ ɢ ɩɨɜɪɲɢɧɫɤɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ ɧɚ 
ɦɢɧɟɪɚɥɧɢ ɫɭɪɨɜɢɧɢ" ɫɨ ɦɟѓɭɧɚɪɨɞɧɨ ɭɱɟɫɬɜɨ ɉɈȾȿɄɋ-ɉɈȼȿɄɋ'12 23-24.11.2012   ɝɨɞɢɧɚ ɒɬɢɩ ; Дɝɥɚɜɟɧ 
ɢ ɨɞɝɨɜɨɪɟɧ ɭɪɟɞɧɢɤ Ɂɨɪɚɧ ȾɟɫɩɨɞɨɜЖ. - ДɋɤɨɩјɟЖ: 
Ɂɞɪɭɠɟɧɢɟ ɧɚ ɪɭɞɚɪɫɤɢ ɢ ɝɟɨɥɨɲɤɢ ɢɧɠɟɧɟɪɢ ɧɚ Ɋɟɩɭɛɥɢɤɚ Ɇɚɤɟɞɨɧɢјɚ, 2012. - 268 ɫɬɪ. : ɢɥɭɫɬɪ. ; 30 ɫɦ 
Ȼɢɛɥɢɨɝɪɚɮɢјɚ ɤɨɧ ɬɪɭɞɨɜɢɬɟ 
 ISBN 978-9989-2921-8-7 
 ɚ) Ɋɭɞɚɪɫɬɜɨ - ɉɨɞɡɟɦɧɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ - Ɇɢɧɟɪɚɥɧɢ ɫɭɪɨɜɢɧɢ -       
ɋɨɛɢɪɢ 
COBISS.MK-ID 92669450 
 
Сɢɬɟ ɩɪɚɜɚ ɢ ɨɞɝɨɜɨɪɧɨɫɬɢ ɡɚ ɨɞɩɟɱɚɬɟɧɢɬɟ ɬɪɭɞɨɜɢ ɝɢ ɡɚɞɪɠɭɜɚɚɬ ɚɜɬɨɪɢɬɟ. Нɟ ɟ 
ɞɨɡɜɨɥɟɧɨ ɧɢɬɭ ɟɞɟɧ ɞɟɥ ɨɞ ɨɜɚɚ ɤɧɢɝɚ ɛɢɞɟ ɪɟɩɪɨɞɭɰɢɪɚɧ, ɫɧɢɦɟɧ ɢɥɢ ɮɨɬɨɝɪɚɮɢɪɚɧ 
ɛɟɡ ɞɨɡɜɨɥɚ ɧɚ ɚɜɬɨɪɢɬɟ ɢ ɢɡɞɚɜɚɱɨɬ. 
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ɉɊȿȾȽɈȼɈɊ 
 
Ɇɟѓɭɧɚɪɨɞɧɨɬɨ ɫɬɪɭɱɧɨ ɫɨɜɟɬɭɜɚњɟ ɡɚ ɩɨɞɡɟɦɧɚɬɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ ɧɚ 
ɦɢɧɟɪɚɥɧɢɬɟ ɫɭɪɨɜɢɧɢ (ɉɈȾȿɄɋ), ɡɚ ɩɪɜɩɚɬ ɫɟ ɨɞɪɠɚ ɧɚ 06.12.2007 ɝɨɞ. ɜɨ 
ɉɪɨɛɢɲɬɢɩ ɜɨ ɨɪɝɚɧɢɡɚɰɢјɚ ɧɚ ɋɨјɭɡɨɬ ɧɚ Ɋɭɞɚɪɫɤɢɬɟ ɢ Ƚɟɨɥɨɲɤɢɬɟ ɂɧɠɟɧɟɪɢ 
ɧɚ Ɇɚɤɟɞɨɧɢјɚ (ɋɊȽɂɆ). 
Ɉɞ ɨɜɚɚ ɝɨɞɢɧɚ ɫɨɜɟɬɭɜɚњɟɬɨ ɟ ɩɪɨɲɢɪɟɧɨ ɫɨ ɬɪɭɞɨɜɢ ɨɞ ɩɨɜɪɲɢɧɫɤɚɬɚ 
ɟɤɫɩɥɨɚɬɚɰɢјɚ ɧɚ ɦɢɧɟɪɚɥɧɢ ɫɭɪɨɜɢɧɢ ɢ ɟ ɢɦɟɧɭɜɚɧɨ ɤɚɤɨ ɉɈȾȿɄɋ-ɉɈȼȿɄɋ. 
ɋɬɪɭɱɧɨɬɨ ɫɨɜɟɬɭɜɚњɟ, ɧɚ ɬɟɦɚ: ɬɟɯɧɨɥɨɝɢјɚ ɧɚ ɩɨɞɡɟɦɧɚ ɢ ɩɨɜɪɲɢɧɫɤɚ 
ɟɤɫɩɥɨɚɬɚɰɢјɚ ɧɚ ɦɢɧɟɪɚɥɧɢ ɫɭɪɨɜɢɧɢ, ɬɪɚɞɢɰɢɨɧɚɥɧɨ ɫɟ ɨɞɪɠɭɜɚ ɫɟɤɨјɚ 
ɝɨɞɢɧɚ ɜɨ ɦɟɫɟɰ ɧɨɟɦɜɪɢ. ɇɚ ɨɜɚ ɫɨɜɟɬɭɜɚњɟ ɡɟɦɚɚɬ ɭɱɟɫɬɜɨ ɝɨɥɟɦ ɛɪɨј ɧɚ 
ɫɬɪɭɱɧɢ ɥɢɰɚ ɨɞ: ɪɭɞɚɪɫɤɚɬɚ ɢɧɞɭɫɬɪɢјɚ, ɭɧɢɜɟɪɡɢɬɟɬɢɬɟ, ɧɚɭɱɧɨ-
ɢɫɬɪɚɠɭɜɚɱɤɢɬɟ ɢ ɩɪɨɟɤɬɚɧɬɫɤɢɬɟ ɨɪɝɚɧɢɡɚɰɢɢ, ɩɪɨɢɡɜɨɞɢɬɟɥɢɬɟ ɧɚ ɨɩɪɟɦɚ ɢ 
ɞɪ. 
ɇɚ ɞɨɫɟɝɚɲɧɢɬɟ ɩɟɬ ɫɨɜɟɬɭɜɚњɚ (2007, 2008, 2009, 2010 ɢ 2011 ɝɨɞ.) 
ɭɱɟɫɬɜɭɜɚɚ ɩɨɜɟќɟ ɚɜɬɨɪɢ ɨɞ 8 ɞɪɠɚɜɢ, ɤɨɢ ɩɪɟɡɟɧɬɢɪɚɚ 106 ɫɬɪɭɱɧɢ ɬɪɭɞɨɜɢ.  
Ɂɚ ɨɜɚ ɲɟɫɬɨ ɫɨɜɟɬɭɜɚњɟ (ɉɈȾȿɄɋ - ɉɈȼȿɄɋ ’12) ɩɪɢјɚɜɟɧɢ ɫɟ 34 ɬɪɭɞɚ, ɧɚ 
ɚɜɬɨɪɢ ɨɞ 5 ɞɪɠɚɜɢ. 
Ƚɨɥɟɦɢɨɬ ɛɪɨј ɧɚ ɬɪɭɞɨɜɢ ɨɞ ɞɨɦɚɲɧɢɬɟ ɚɜɬɨɪɢ ɩɪɨɢɡɥɟɡɟ ɤɚɤɨ ɪɟɡɭɥɬɚɬ ɧɚ 
ɧɚɭɱɧɨ-ɢɫɬɪɚɠɭɜɚɱɤɚɬɚ ɪɚɛɨɬɚ ɪɟɚɥɢɡɢɪɚɧɚ ɧɚ ɜɢɫɨɤɨɨɛɪɚɡɨɜɧɢɬɟ ɢɧɫɬɢɬɭɰɢɢ 
ɜɨ Ɋ. Ɇɚɤɟɞɨɧɢјɚ. Ɇɟѓɭɬɨɚ, ɩɨɫɟɛɧɨ ɧɟ ɪɚɞɭɜɚ ɭɱɟɫɬɜɨɬɨ ɧɚ ɚɜɬɨɪɢ ɨɞ 
ɧɟɩɨɫɪɟɞɧɨɬɨ ɪɭɞɚɪɫɤɨ ɩɪɨɢɡɜɨɞɫɬɜɨ, ɤɨɢ ɲɬɨ ɩɪɟɡɟɧɬɢɪɚɚɬ ɩɨɫɬɢɝɧɚɬɢ 
ɪɟɡɭɥɬɚɬɢ ɜɨ ɪɭɞɚɪɫɤɚɬɚ ɩɪɚɤɫɚ. 
ɋɟ ɧɚɞɟɜɚɦɟ ɞɟɤɚ ɬɪɚɞɢɰɢјɚɬɚ ɡɚ ɫɨɛɢɪɚњɟ ɧɚ ɫɢɬɟ ɫɩɟɰɢјɚɥɢɫɬɢ ɨɞ ɨɛɥɚɫɬɚ 
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ɦɟѓɭɧɚɪɨɞɟɧ ɫɢɦɩɨɡɢɭɦ. 
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FOREWORD 
 
The International expert conference on underground mining of mineral raw materials 
(PODEKS), organized by the Association of Mining and Geology Engineers of 
Macedonia (AMGEM), was first held on 06.12.2007 in Probishtip. 
Since this year, in this counseling, surface exploitation of mineral resources is 
included too, and it is called PODEKS-POVEKS. 
This expert conference called: Technology of underground and surface mining of 
mineral raw materials, traditionally,  has been organized annually during November. 
A number of experts from the mining industry, universities, research institutions, 
planning companies, and equipment manufacturing companies participate in this 
conference. 
Many authors from 8 countries participated in the previous five conferences (2007, 
2008, 2009, 2010 and 2011) presenting 106 expert papers.  
Thirty-four authors from 5 countries have registered their expert papers for the VIth 
conference (PODEKS - POVEKS ’12). 
The large number of expert papers from the domestic authors has emerged as a 
result of the research work carried out at the higher education institutions in the 
Republic of Macedonia. We are particularly delighted by the participation of the 
authors involved in the immediate mining production who will be presenting the 
achieved results in the mining practice. 
We hope that the tradition of gathering of all specialists from the field of underground 
and surface mining of mineral raw materials will continue and that this conference 
will grow up to an international conference in the future. 
 
The Editor 
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ɆɈɀɇɈɋɌ ɁȺ ɉɊɂɆȿɇȺ ɇȺ ɋɈɎɌȼȿɊɂ ɁȺ ȼɂɁɍAɅɂɁȺɐɂЈȺ  ɁȺ 
ɉɈȾɈȻɊɈ ɊȺɁȻɂɊȺЊȿ ɇȺ ɊȺȻɈɌɇɂ ȺɄɌɂȼɇɈɋɌɂ ɂ ɌɈɅɄɍȼȺЊȿ ɇȺ 
ɆɇɈȽɍ ɌɂɉɈȼɂ ɇȺ ɉɈȾȺɌɈɐɂ ȼɈ ɊɍȾȺɊɋɌȼɈɌɈ 
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BETTER UNDERSTANDING OF THE WORK ACTIVITIES AND INTERPRETING 
MANY TYPES OF DATA IN MINING ENGINEERING 
 
Ⱥџɢɫɤɢ ȼɚɧɱɨ1 
1Шɬɢɩ, Ɋ. Мɚɤɟɞɨɧɢјɚ 
 
 
Ⱥɩɫɬɪɚɤɬ: Уɩɨɬɪɟɛɚɬɚ ɧɚ ɧɨɜɢɬɟ ɬɟɯɧɨɥɨɝɢɢ ɜɨ ɫɢɦɭɥɚɰɢјɚɬɚ ɢ ɜɢɡɭɚɥɢɡɚɰɢјɚɬɚ ɜɨ 
ɨɛɥɚɫɬɚ ɧɚ ɪɭɞɚɪɫɬɜɨɬɨ ɟ ɜɨ ɝɨɥɟɦ ɩɨɞɟɦ. Кɨɦɩɥɟɤɫɧɨɫɬɚ ɜɨ ɪɚɛɨɬɚɬɚ ɜɨ ɨɛɥɚɫɬɚ ɧɚ 
ɪɭɞɚɪɫɬɜɨɬɨ ɧɨɫɢ ɩɨɫɥɟɞɢɰɢ ɜɪɡ ɡɞɪɚɜјɟɬɨ ɢ ɛɟɡɛɟɞɧɨɫɬɚ ɧɚ ɪɭɞɚɪɫɤɢɬɟ ɪɚɛɨɬɧɢɰɢ ɢ 
ɩɨɪɚɞɢ ɨɜɚ ɦɨɪɚɲɟ ɞɚ ɫɟ ɧɚјɞɟ ɧɚɱɢɧ ɡɚ ɧɢɜɧɨ ɫɩɪɟɱɭɜɚњɟ. ɋɨ ɭɩɨɬɪɟɛɚɬɚ ɧɚ ɫɨɮɬɜɟɪɢ ɡɚ 
ɫɢɦɭɥɚɰɢјɚ ɢ ɜɢɡɭɚɥɢɡɚɰɢјɚɬɚ ɡɚ ɩɨɥɟɫɧɨ ɩɪɟɫɬɚɜɭɜɚњɟ ɧɚ ɦɨɠɧɢɬɟ ɩɪɨɛɥɟɦɢ ɤɨɢ ɦɨɠɚɬ ɞɚ 
ɧɚɫɬɚɧɚɬ ɩɪɢ ɪɚɛɨɬɚ ɢɦ ɨɜɨɡɦɨɠɭɜɚ ɧɚ ɪɭɞɚɪɫɤɢɬɟ ɪɚɛɨɬɧɢɰɢ ɩɨɥɟɫɧɨ ɭɜɢɞɭɜɚњɟ ɧɚ 
ɩɪɨɛɥɟɦɢɬɟ ɢ ɧɢɜɧɨ ɦɨɠɧɨ ɢɡɛɟɝɧɭɜɚњɟ. 
 
Ʉɥɭɱɧɢ ɡɛɨɪɨɜɢ: ɫɨɮɬɜɟɪ, ɡɧɚɱɟњɟ, ɬɟɯɧɨɥɨɝɢјɚ, ɜɢɡɭɟɥɧɨ ɩɪɟɬɫɬɚɜɭɜɚњɟ ɧɚ ɩɪɨɛɥɟɦ, 
ɡɝɨɥɟɦɟɧɚ ɩɟɪɰɟɩɰɢјɚ, ɪɚɡɛɢɪɥɢɜɨɫɬ 
 
1. ȼɈȼȿȾ 
 
ȼɢɡɭaɥɢɡɚɰɢјɚɬɚ ɫɥɭɠɢ ɡɚ ɩɨɥɟɫɧɨ ɩɪɟɬɫɬɚɜɭɜɚњɟ ɧɚ ɡɚɦɢɫɥɚɬɚ ɡɚ ɞɚɞɟɧ 
ɩɪɨɛɥɟɦ ɢɥɢ ɚɤɬɢɜɧɨɫɬ ɫɨ ɤɨјɚ ɩɪɢɦɚɱɨɬ ɩɨɥɟɫɧɨ ɢ ɩɨɩɪɢɫɬɚɩɧɨ ќɟ ɞɨɛɢɟ 
ɩɟɪɰɟɩɰɢјɚ ɡɚ ɬɨɚ ɲɬɨ ɦɭ ɫɟ ɩɪɟɡɟɧɬɢɪɚ. ȼɢɡɭɚɥɢɡɚɰɢјɚɬɚ ɝɢ ɩɪɟɨɛɪɚɡɭɜɚ 
ɫɢɦɛɨɥɢɱɤɢɬɟ ɢ ɡɚɦɢɫɥɟɧɢɬɟ ɢɫɤɚɡɢ ɜɨ ɝɟɨɦɟɬɪɢɫɤɢ ɢ ɝɪɚɮɢɱɤɢ ɢɫɤɚɡɢ ɜɨ ɜɢɞ 
ɧɚ ɫɥɢɤɚ ɢɥɢ ɚɧɢɦɚɰɢјɚ, ɨɜɨɡɦɨɠɭɜɚјќɢ ɢɦ ɧɚ ɤɨɪɢɫɧɢɰɢɬɟ ɧɨɜ ɩɨɝɥɟɞ ɧɚ 
ɧɢɜɧɢɬɟ ɫɤɢɰɢ ɢ ɩɪɟɫɦɟɬɤɢ. Ɋɚɡɜɨјɨɬ ɧɚ ɤɨɦɩјɭɬɟɪɫɤɚɬɚ ɝɪɚɮɢɤɚ ɩɪɢɞɨɧɟɫɟ ɡɚ 
ɩɨɥɟɫɧɨ ɤɨɦɭɧɢɰɢɪɚњɟ, ɩɨɞɨɛɪɟɧɨ ɪɚɡɛɢɪɚњɟ ɢ ɬɨɥɤɭɜɚњɟ ɧɚ ɦɧɨɝɭ ɬɢɩɨɜɢ ɧɚ 
ɩɨɞɚɬɨɰɢ. ɋɥɭɱɭɜɚњɚɬɚ ɢ ɪɚɡɜɨјɨɬ ɜɨ ɤɨɦɩјɭɬɟɪɫɤɚɬɚ ɝɪɚɮɢɤɚ ɢɦɚɚɬ ɝɨɥɟɦɨ 
ɜɥɢјɚɧɢɟ ɜɪɡ ɦɧɨɝɭ ɨɛɥɢɰɢ ɜɨ ɫɮɟɪɚɬɚ ɧɚ ɢɧɞɭɫɬɪɢјɚɬɚ ɢ ɦɨɞɟɪɧɨɬɨ 
ɢɧɠɟɧɟɪɫɬɜɨ. 
 
2. ɋɈɎɌȼȿɊɋɄȺ ȼɂɁɍȺɅɂɁȺɐɂЈȺ 
 
ɋɭɲɬɢɧɚɬɚ ɧɚ ɫɨɮɬɜɟɪɫɤɚɬɚ ɜɢɡɭɚɥɢɡɚɰɢјɚ ɫɟ ɫɨɫɬɨɢ ɨɞ ɤɪɟɢɪɚњɟ ɧɚ ɜɢɡɭɟɥɧɢ 
ɨɛјɟɤɬɢ ɡɚ ɩɨɞɨɛɪɚ ɩɪɟɡɟɧɬɚɰɢјɚ ɧɚ ɞɚɞɟɧɢɨɬ ɩɪɟɞɦɟɬ ɢɥɢ ɩɪɨɛɥɟɦ ɧɚ 
 ɁɊȽɂɆ 
Ɂɞɪɭɠɟɧɢɟ ɧɚ 
ɪɭɞɚɪɫɤɢ ɢ 
ɝɟɨɥɨɲɤɢ ɢɧɠɟɧɟɪɢ 
ɧɚ Ɋ. Ɇɚɤɟɞɨɧɢјɚ 
VI ɌɈ ɋɌɊɍɑɇɈ ɋɈȼȿɌɍȼȺЊȿ ɇȺ ɌȿɆȺ: 
Ɍɟɯɧɨɥɨɝɢјɚ ɧɚ ɩɨɞɡɟɦɧɚ ɢ ɩɨɜɪɲɢɧɫɤɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ ɧɚ 
ɦɢɧɟɪɚɥɧɢ ɫɭɪɨɜɢɧɢ 
ɉɈȾȿɄɋ – ɉɈȼȿɄɋ ’12 
ɒɬɢɩ 
23 – 24. 11. 2012 ɝɨɞ. 
2 
 
ɢɫɬɪɚɠɭɜɚњɟ. ȼɢɡɭɟɥɧɢɬɟ ɩɪɟɞɦɟɬɢ ɤɨɢ ɫɟ ɝɟɧɟɪɢɪɚɚɬ ɨɞ ɫɨɮɬɜɟɪɢɬɟ ɡɚ 
ɜɢɡɭɚɥɢɡɚɰɢјɚ ɦɨɠɟ ɞɚ ɩɪɟɬɫɬɚɜɭɜɚɚɬ ɧɚ ɩɪɢɦɟɪ, ɫɢɫɬɟɦɢ ɢɥɢ ɤɨɦɩɨɧɟɧɬɢ ɧɚ 
ɞɚɞɟɧ ɨɛјɟɤɬ. Кɚɤɨ ɪɟɡɭɥɬɚɬ ɧɚ ɜɢɡɭɚɥɢɡɚɰɢјɚɬɚ ɢɧɠɟɧɟɪɢɬɟ ɢɥɢ ɢɫɬɪɚɠɭɜɚɱɢɬɟ 
ɧɚ ɞɚɞɟɧɬɚɬɚ ɨɛɥɚɫɬ ɦɨɠɚɬ ɞɚ ɞɨɛɢјɚɬ ɩɨɞɨɛɪɚ ɩɨɱɟɬɧɚ ɩɟɪɰɟɩɰɢјɚ ɡɚ ɬɨɚ ɤɚɤɨ 
ɟ ɫɬɪɭɤɬɭɪɢɪɚɧ ɞɚɞɟɧɢɨɬ ɩɪɨɛɥɟɦ ɢɥɢ ɩɪɟɞɦɟɬ ɧɚ ɢɫɬɪɚɠɭɜɚњɟ. 
ȿɮɟɤɬɢɜɧɢɬɟ ɝɪɚɮɢɱɤɢ ɩɪɢɤɚɡɢ ɦɨɠɚɬ ɞɚ ɨɛɟɡɛɟɞɚɬ ɩɨɛɥɢɡɨɤ ɦɟɧɬɚɥɟɧ 
ɩɪɢɫɬɚɩ ɞɨ ɦɨɞɟɥɨɬ ɧɚ ɤɨɪɢɫɧɢɰɢɬɟ ɨɬɤɨɥɤɭ ɦɨɞɟɥɢɬɟ ɩɪɟɫɬɚɜɟɧɢ ɫɨ ɩɨɦɨɲ ɧɚ 
ɬɟɤɫɬɭɚɥɧɢ ɪɟɩɪɟɡɟɧɬɚɰɢɢ. ȼɫɭɲɧɨɫɬ, ɱɨɜɟɱɤɢɨɬ ɜɢɡɭɟɥɟɧ ɫɢɫɬɟɦ ɩɪɟɬɫɬɚɜɭɜɚ 
ɦɚɫɢɜɟɧ ɩɚɪɚɥɟɥɟɧ ɩɪɨɰɟɫɨɪ ɤɨј ɨɛɟɡɛɟɞɭɜɚ ɧɚјɜɢɫɨɤ ɩɪɨɩɭɫɟɧ ɨɩɫɟɝ ɧɚ 
ɩɟɪɰɟɩɰɢјɚ ɜɨ ɱɨɜɟɱɤɢɬɟ ɤɨɝɧɢɬɢɜɧɢ ɰɟɧɬɪɢ. 
ɇɚ ɩɪɢɦɟɪ, ɤɚɤɨ ɪɟɡɭɥɬɚɬ ɧɚ ɜɢɡɭɚɥɢɡɚɰɢјɚɬɚ, ɧɚɭɱɧɢɰɢɬɟ ɝɨ ɩɪɨɦɟɧɢɥɟ 
ɧɚɱɢɧɨɬ ɧɚ ɪɚɡɦɢɫɥɭɜɚњɟ, ɛɢɞɟјќɢ ɬɢɟ ɫɟɝɚ ɜɟɥɚɬ ɞɟɤɚ ɧɟ ɦɨɠɟ ɞɚ ɫɟ ɧɚɩɪɚɜɢ 
ɧɚɭɱɧɨ ɢɫɬɪɚɠɭɜɚњɟ ɛɟɡ ɩɪɨɰɟɫɨɬ ɧɚ ɜɢɡɭɚɥɢɡɚɰɢјɚ. ȼɢɡɭɚɥɢɡɚɰɢјɚ ɟ ɦɨќɧɚ 
ɚɥɚɬɤɚ ɲɬɨ ɦɨɠɟ ɞɚ ɢɦ ɩɨɦɨɝɧɟ ɧɚ ɤɨɪɢɫɧɢɰɢɬɟ ɞɚ ɝɢ ɢɡɜɪɲɭɜɚɚɬ ɪɚɡɥɢɱɧɢɬɟ 
ɜɢɞɨɜɢ ɧɚ ɤɨɝɧɢɬɢɜɧɢɬɟ ɩɪɨɰɟɫɢ. 
ɍɫɩɟɲɧɨ ɢɡɪɚɛɨɬɟɧɚɬɚ ɫɨɮɬɜɟɪɫɤɚɬɚ (ɢɥɢ ɤɨɦɩјɭɬɟɪɫɤɚ) ɜɢɡɭɚɥɢɡɚɰɢјɚ ɦɭ 
ɩɨɦɚɝɚ ɧɚ ɤɨɪɢɫɧɢɤɨɬ ɧɚ ɢɫɬɚɬɚ ɞɚ ɝɨ ɦɢɧɢɦɢɡɢɪɚ ɜɪɟɦɟɬɨ ɩɨɬɪɟɛɧɨ ɡɚ ɞɚ ɫɟ 
ɫɮɚɬɢ ɞɚɞɟɧɢɨɬ ɩɪɨɰɟɫ ɢ ɜɨɟɞɧɨ ɬɚɚ ɢɧɮɨɪɦɚɰɢјɚ ɩɨɞɨɥɝɨ ɞɚ ɨɫɬɚɧɟ 
ɡɚɛɟɥɟɠɚɧɚ ɜɨ ɧɟɝɨ. ȿɞɧɚ ɨɞ ɦɧɨɝɭɬɟ ɞɟɮɢɧɢɰɢɢ ɡɚ ɫɨɮɬɜɟɪɫɤɚɬɚ 
ɜɢɡɭɚɥɢɡɚɰɢјɚ ɟ ɫɥɟɞɧɚɜɚ: 
„ɋɨɮɬɜɟɪɫɤɚɬɚ ɜɢɡɭɚɥɢɡɚɰɢјɚ ɟ ɭɩɨɬɪɟɛɚɬɚ ɧɚ ɦɨɠɧɨɫɬɢɬɟ ɢ ɬɟɯɧɢɤɢɬɟ 
ɨɞ ɬɨɩɨɝɪɚɮɢјɚɬɚ, ɝɪɚɮɢɱɤɢɨɬ ɞɢɡɚјɧ, ɚɧɢɦɚɰɢјɚɬɚ ɢ  ɤɢɧɟɦɚɬɨɝɪɚɮɢјɚɬɚ 
ɫɨ ɦɨɞɟɪɧɚɬɚ ɢɧɬɟɪɚɤɰɢјɚ ɩɨɦɟѓɭ ɱɨɜɟɤ-ɤɨɦɩјɭɬɟɪ ɢ ɤɨɦɩјɭɬɟɪɫɤɚ ɝɪɚɮɢɱɤɚ 
ɬɟɯɧɨɥɨɝɢјɚ ɡɚ ɞɚ ɫɟ ɨɥɟɫɧɢ ɱɨɜɟɤɨɜɚɬɚ ɩɟɪɰɟɩɰɢјɚ ɡɚ ɦɨɞɟɥɨɬ ɤɨј ɦɭ ɫɟ 
ɩɪɟɡɟɧɬɢɪɚ ". 
 
3. ɉɊɂɆȿɇȺ ɂ ɆɈɀɇɈɋɌɂ ɇȺ ɋɈɎɌȼȿɊɂɌȿ ɁȺ ȼɂɁɍȺɅɂɁɂɐɂЈȺ ɁȺ 
ɉɈȾɈȻɊɍȼȺЊȿ ɇȺ ȻȿɁȻȿȾɇɈɋɌȺ ȼɈ ɊɍȾȺɊɋɌȼɈɌɈ  
 
ɂɡɪɚɛɨɬɤɚɬɚ ɧɚ ɫɨɮɬɜɟɪɫɤɚ ɜɢɡɭɚɥɢɡɚɰɢјɚ ɜɨ ɨɛɥɚɫɬɚ ɧɚ ɪɭɞɚɪɫɬɜɨɬɨ ɦɨɠɟ ɞɚ 
ɢɦɚ ɛɟɡɛɪɨј ɮɭɧɤɰɢɢ ɜɨ ɡɚɜɢɫɧɨɫɬ ɨɞ ɫɮɟɪɚɬɚ ɜɨ ɤɨјɚ ɫɟ ɢɡɪɚɛɨɬɭɜɚ. 
Ɋɭɞɚɪɫɤɚɬɚ ɢɧɞɭɫɬɪɢјɚ ɨɬɫɟɤɨɝɚɲ ɫɟ ɡɚɥɚɝɚɥɚ ɡɚ ɧɚɦɚɥɭɜɚњɟ ɧɚ ɜɨɧɪɟɞɧɢɬɟ ɢ 
ɤɪɢɡɧɢ ɫɨɫɬɨјɛɢ. Ɂɚ ɩɨɟɮɢɤɚɫɧɨ ɨɫɬɜɚɪɭɜɚњɟ ɧɚ ɨɜɚɚ ɰɟɥ ɧɟɨɩɯɨɞɟɧ ɟ 
ɩɪɟɬɯɨɞɟɧ ɬɪɟɧɢɧɝ ɧɚ ɫɢɬɟ ɜɪɚɛɨɬɟɧɢ ɡɚ ɫɩɪɚɜɭɜɚњɟ ɜɨ ɞɚɞɟɧɢ ɤɪɢɡɧɢ ɢ 
ɜɨɧɪɟɞɧɢ ɫɨɫɬɨјɛɢ. ɇɚјɟɮɟɤɬɢɜɟɧ ɦɟɬɨɞ ɡɚ ɨɛɭɤɚ ɢ ɬɪɟɧɢɧɝ ɧɚ ɜɪɚɛɨɬɟɧɢɬɟ ɜɨ 
ɨɜɨј ɫɟɤɬɨɪ ɫɟ ɩɨɤɚɠɚ ɦɟɬɨɞɨɬ ɧɚ ɤɨɦɩјɭɬɟɪɫɤɚ ɫɢɦɭɥɚɰɢјɚ ɢ ɜɢɡɭɚɥɢɡɚɰɢјɚ ɧɚ 
ɞɚɞɟɧɢɬɟ ɩɪɨɛɥɟɦɢ ɡɚ ɩɨɞɨɛɪɨ ɪɚɡɛɢɪɚњɟ ɧɚ ɢɫɬɢɬɟ ɨɞ ɫɬɪɚɧɚ ɧɚ 
ɜɪɚɛɨɬɟɧɢɬɟ. 
ɉɪɢɦɟɧɚɬɚ ɧɚ ɫɨɮɬɜɟɪɢɬɟ ɡɚ ɫɢɦɭɥɚɰɢјɚ ɛɚɪɚ ɢɫɤɭɫɬɜɨ ɡɚ ɞɚ ɫɟ ɩɨɫɬɢɝɧɚɬ 
ɪɟɚɥɧɢ ɪɟɡɭɥɬɚɬɢ. ɉɨɜɟќɟɬɨ ɪɭɞɧɢɰɢ ɧɢɡ ɫɜɟɬɨɬ ɜɟќɟ ɤɨɪɢɫɬɚɬ ɫɨɮɬɜɟɪɢ ɡɚ 
ɜɢɡɭɚɥɢɡɚɰɢјɚ ɢ ɬɨɚ ɡɚ ɫɥɟɞɧɢɜɟ ɧɚɦɟɧɢ: 
 Ɂɝɨɥɟɦɭɜɚњɟ ɧɚ ɫɜɟɫɧɨɫɬɚ ɡɚ ɪɢɡɢɰɢɬɟ ɢ ɢɧɮɨɪɦɢɪɚɧɨɫɬɚ ɧɚ 
ɜɪɚɛɨɬɟɧɢɬɟ ɩɨ ɩɚɬ ɧɚ ɢɡɪɚɛɨɬɤɚ ɢ ɫɨɨɞɜɟɬɧɚ ɞɢɫɬɪɢɛɭɰɢјɚ ɧɚ: 
o ɩɨɫɬɟɪɢ ɢ 
o ɮɥɟɚɟɪɢ/ɛɪɨɲɭɪɢ 
 Ɉɛɭɤɚ ɧɚ ɜɪɚɛɨɬɟɧɢɬɟ ɧɢɡ: 
o ɜɢɡɭɚɥɢɡɚɰɢјɚ ɧɚ ɭɩɚɬɫɬɜɚɬɚ ɡɚ ɪɚɛɨɬɚ/ɩɨɫɬɚɩɭɜɚњɟ ɫɨ ɨɩɪɟɦɚɬɚ; 
o ɜɢɡɭɚɥɢɡɚɰɢјɚ ɧɚ ɭɩɚɬɫɬɜɚɬɚ ɡɚ ɢɡɜɟɞɭɜɚњɟ ɧɚ ɪɚɛɨɬɧɢɬɟ 
ɨɩɟɪɚɰɢɢ; 
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o ɜɢɡɭɚɥɢɡɚɰɢјɚ ɧɚ ɧɚɫɬɚɧɢ/ɫɨɫɬɨјɛɢ ɤɨɢ ɞɨɜɟɥɟ ɞɨ ɧɟɫɚɤɚɧɢ 
ɩɨɫɥɟɞɢɰɢ; 
 ȼɢɡɭɚɥɢɡɚɰɢјɚ ɧɚ ɩɨɫɬɚɩɤɢɬɟ ɨɞ ɩɥɚɧɨɜɢɬɟ ɡɚ ɨɞɛɪɚɧɚ ɢ ɫɩɚɫɭɜɚњɟ;  
 ȼɢɡɭɚɥɢɡɚɰɢјɚ ɧɚ ɪɟɚɤɰɢɢɬɟ ɜɨ ɢɬɧɢ ɫɥɭɱɚɢ ɢɬɧ. 
 
Ɍɨɤɦɭ ɫɨ ɩɨɦɨɲ ɧɚ ɜɢɡɭɚɥɢɡɚɰɢјɚɬɚ ɧɚ ɭɩɚɬɫɬɜɚɬɚ ɢ ɩɨɫɬɚɩɤɢɬɟ ɡɚ ɛɟɡɛɟɞɧɨɫɬ 
ɩɪɢ ɪɚɛɨɬɚ ɫɟ ɩɨɫɬɢɝɧɭɜɚ ɞɨɜɨɥɧɨ ɧɢɜɨ ɧɚ ɢɧɬɟɝɪɚɰɢјɚ ɧɚ ɩɟɪɰɟɩɬɢɜɧɢ ɦɟɬɨɞɢ 
ɡɚ ɩɪɟɧɨɫ ɧɚ ɢɧɮɨɪɦɚɰɢɢɬɟ. Ⱦɨɛɪɨ ɢɡɪɚɛɨɬɟɧɚ ɜɢɡɭɚɥɢɡɚɰɢјɚ ɧɚ ɭɩɚɬɫɬɜɚɬɚ ɡɚ  
ɪɚɛɨɬɚ ɧɚ ɧɟɤɨјɚ ɫɩɟɰɢɮɢɱɧɚ ɦɚɲɢɧɚ ɢɥɢ ɨɞɪɟɞɟɧɢ ɪɚɛɨɬɧɢ ɨɩɟɪɚɰɢɢ, ɦɨɠɟ 
ɞɚ ɢɦɚ ɨɝɪɨɦɧɨ ɜɥɢјɚɧɢɟ ɡɚ ɩɨɞɨɛɪɨ ɪɚɡɛɢɪɚњɟ ɧɚ ɩɪɟɡɟɧɬɢɪɚɧɢɨɬ 
ɫɩɟɰɢɮɢɱɟɧ ɩɪɨɛɥɟɦ ɧɚ ɪɚɛɨɬɧɢɰɢɬɟ. 
ɂɫɬɨ ɬɚɤɚ ɞɨɛɪɨ ɢɡɪɚɛɨɬɟɧɚ ɜɢɡɭɚɥɢɡɚɰɢјɚ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢјɚ ɧɚ ɧɟɤɨјɚ ɧɟɫɪɟќɚ 
ɤɨјɚ ɫɟ ɫɥɭɱɢɥɚ ɜɨ ɪɭɞɚɪɫɬɜɨɬɨ ɢɥɢ ɩɚɤ ɪɟɤɨɧɫɬɪɭɤɰɢјɚ ɧɚ ɧɟɫɪɟќɚ ɩɨ ɞɚɞɟɧɨ 
ɫɰɟɧɚɪɢɨ, ɦɨɠɟ ɞɚ ɢɦɚ ɤɥɭɱɧɚ ɩɨɡɢɬɢɜɧɚ ɭɥɨɝɚ ɜɪɡ ɪɚɛɨɬɧɢɰɢɬɟ ɚɤɨ ɬɢɟ 
ɯɢɩɨɬɟɬɢɱɤɢ ɧɟɤɨɝɚɲ ɫɟ ɧɚјɞɚɬ ɜɨ ɬɚɤɜɚ ɢɥɢ ɫɥɢɱɧɚ ɫɢɬɭɚɰɢјɚ. 
 ɋɥɢɤɚ 1. Вɢɡɭɟɥɧɨ ɩɪɢɤɚɠɭɜɚњɟ ɧɚ ɡɚɪɭɲɭɜɚњɟ ɜɨ 
 ɩɨɞɡɟɦɧɢɬɟ ɪɭɞɚɪɫɤɢ ɩɪɨɫɬɨɪɢɢ 
 ɋɥɢɤɚ 2. Вɢɡɭɟɥɧɨ ɩɪɢɤɚɠɭɜɚњɟ ɧɚ ɩɨɠɚɪ (ɟɤɫɩɥɨɡɢɢ) ɜɨ  
ɩɨɞɡɟɦɧɢɬɟ ɪɭɞɚɪɫɤɢ ɩɪɨɫɬɨɪɢɢ 
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Кɨɦɩɥɟɤɫɧɨɫɬɚ ɡɚ ɢɡɪɚɛɨɬɤɚ ɧɚ ɫɚɦɚɬɚ ɜɢɡɭɚɥɢɡɚɰɢјɚ ɡɚɜɢɫɢ ɨɞ ɫɰɟɧɚɬɚ ɢ 
ɨɛјɟɤɬɢɬɟ ɤɨɢ ɫɟ ɡɚɮɚɬɟɧɢ ɨɞ ɩɪɨɛɥɟɦɚɬɢɤɚɬɚ ɤɨјɚ ɬɪɟɛɚ ɞɚ ɫɟ ɜɢɡɭɚɥɢɡɢɪɚ. ɇɚ 
ɩɪɢɦɟɪ, ɩɪɢ ɜɢɡɭɚɥɢɡɚɰɢјɚ ɧɚ ɞɚɞɟɧɚ ɤɚɬɚɫɬɪɨɮɚ ɜɨ ɪɭɞɧɢɤ ɡɚ ɩɨɞɡɟɦɧɚ 
ɟɤɫɩɥɨɚɬɚɰɢјɚ, ɫɰɟɧɚɬɚ ɤɨјɚ ɬɪɟɛɚ ɞɚ ɫɟ ɩɪɟɬɫɬɚɜɢ ɦɨɠɟ ɞɚ ɢɦɚ ɟɞɧɚ ɢɥɢ 
ɩɨɜɟќɟ ɦɚɲɢɧɢ ɤɨɢ ɢɫɬɨ ɬɚɤɚ ɬɪɟɛɚ ɞɚ ɫɟ ɩɪɟɬɫɬɚɜɚɬ, ɚ ɜɨɟɞɧɨ ɫɟ ɩɪɟɦɧɨɝɭ 
ɤɨɦɩɥɟɤɫɧɢ ɡɚ ɞɚ ɫɟ ɦɨɞɟɥɢɪɚɚɬ, ɩɚ ɡɚɬɨɚ ɜɨ ɜɚɤɜɢ ɫɥɭɱɚɢ ɧɟ ɫɟ ɨɛɪɧɭɜɚ 
ɩɪɟɦɧɨɝɭ ɜɧɢɦɚɧɢɟ ɩɪɢ ɦɨɞɟɥɢɪɚњɟɬɨ ɧɚ ɜɚɤɜɢɬɟ ɦɚɲɢɧɢ, ɬɭɤɭ ɫɟ ɨɞɢ ɧɚ 
ɧɢɜɧɨ ɩɪɢɛɥɢɠɧɨ ɦɨɞɟɥɢɪɚњɟ ɜɨ ɨɞɧɨɫ ɧɚ ɧɢɜɧɢɨɬ ɪɟɚɥɟɧ ɢɡɝɥɟɞ. 
 
 ɋɥɢɤɚ 3.  ɉɪɢɛɥɢɠɧɨ 3D ɦɨɞɟɥɢɪɚњɟ ɧɚ Atlas Copco ST-3.5 
 
3.1. ɂɡɪɚɛɨɬɤɚ ɧɚ ɮɥɚɟɪɢ ɢ ɛɪɨɲɭɪɢ   
 
ɉɪɜɢɨɬ ɱɟɤɨɪ ɤɨɧ ɤɪɟɢɪɚњɟ ɧɚ ɦɨɞɟɪɧɢ ɭɫɥɨɜɢ ɡɚ ɭɱɟњɟ ɢ ɡɝɨɥɟɦɭɜɚњɟ ɧɚ 
ɩɟɪɰɟɩɰɢјɚɬɚ ɧɚ ɜɪɚɛɨɬɟɧɢɬɟ ɡɚ ɦɨɠɧɢɬɟ ɩɪɨɛɥɟɦɢ ɢ ɪɢɡɢɰɢ ɟ ɢɡɪɚɛɨɬɤɚ ɧɚ 
ɩɨɫɬɟɪɢ ɢ ɮɥɚɟɪɢ. Ɏɥɚɟɪɢɬɟ ɦɨɪɚ ɞɚ ɛɢɞɚɬ јɚɫɧɢ, ɩɪɢɪɚɱɧɢ ɢ ɥɟɫɧɢ ɡɚ 
ɪɚɡɛɢɪɚњɟ ɢ ɤɨɪɢɫɬɟњɟ. ȼɨɨɛɢɱɚњɟɧɨ ɬɢɟ ɝɢ ɞɚɜɚɚɬ ɨɫɧɨɜɧɢɬɟ ɨɛјɚɫɧɭɜɚњɚ ɡɚ 
ɞɚɞɟɧɢ ɪɚɛɨɬɧɢ ɨɩɪɟɚɰɢɢ, ɛɟɡɛɟɞɧɨ ɤɨɪɢɫɬɟњɟ ɧɚ ɨɩɪɟɦɚ ɢ ɫɥ. ɉɪɟɩɨɪɚɱɥɢɜɨ 
ɩɪɢ ɢɡɪɚɛɨɬɤɚɬɚ ɧɚ ɮɥɚɟɪɢɬɟ ɟ ɫɨɞɪɠɢɧɚɬɚ ɧɚ ɬɟɤɫɬ ɞɚ ɛɢɞɟ ɦɢɧɢɦɚɥɧɚ, ɚ 
ɫɥɢɤɢɬɟ ɲɬɨ ɩɨɪɟɚɥɢɫɬɢɱɧɢ, јɚɫɧɢ ɢ ɧɟɞɜɨɫɦɢɫɥɟɧɢ.ɉɨɧɟɤɨɝɚɲ ɮɥɚɟɪɢɬɟ ɦɨɠɟ 
ɞɚ ɫɨɞɪɠɚɬ ɢɧɬɟɪɟɫɧɢ ɢɧɮɨɪɦɚɰɢɢ ɢɥɢ ɨɩɲɬɢ ɧɚɩɢɫɢ ɤɨɢ јɚ ɩɨɞɢɝɚɚɬ 
ɫɜɟɫɧɨɫɬɚ ɡɚ ɪɢɡɢɰɢɬɟ, ɧɚɱɢɧɢɬɟ ɧɚ ɡɚɲɬɢɬɚ, ɩɪɢɦɟɧɚ ɧɚ ɦɟɪɤɢɬɟ ɧɚ ɡɚɲɬɢɬɚ, 
ɨɛјɚɫɧɭɜɚњɚ ɧɚ ɫɥɭɱɟɧɢ ɧɟɫɪɟќɢ ɢ ɫɥ.  
ɂɡɪɚɛɨɬɤɚɬɚ ɧɚ ɮɥɚɟɪɢɬɟ јɚ ɩɪɚɜɢɦɟ ɜɨ ɩɨɦɚɥ ɮɨɪɦɚɬ ɨɞ ɩɪɢɱɢɧɚ ɡɚ ɞɚ ɦɨɠɚɬ 
ɜɪɚɛɨɬɟɧɢɬɟ ɞɚ ɝɢ ɩɨɧɟɫɚɬ ɫɨ ɫɟɛɟ ɢ ɜɨ ɫɟɤɨј ɦɨɦɟɧɬ ɞɚ ɦɨɠɚɬ ɞɚ ɫɟ 
ɢɧɮɨɪɦɢɪɚɚɬ ɡɚ ɞɚɞɟɧɚ ɮɭɧɤɰɢјɚ ɢɥɢ ɩɨɫɬɚɩɤɚ. ȼɨ ɩɪɨɞɨɥɠɟɧɢɟ ɟ 
ɟɥɚɛɨɪɢɪɚɧɚ ɢɡɪɚɛɨɬɤɚɬɚ ɢ ɩɪɢɤɚɠɚɧɢ ɫɟ ɞɜɟɬɟ ɝɪɭɩɢ ɧɚјɱɟɫɬɢ ɮɚɥɟɪɢ ɤɨɢ ɫɟ 
ɤɨɪɢɫɬɚɬ ɜɨ ɪɭɞɚɪɫɤɚɬɚ ɢɧɞɭɫɬɪɢјɚ.  
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 ɋɥɢɤɚ 4. Иɡɪɚɛɨɬɤɚ ɧɚ ɮɥɚɟɪ ɡɚ ɛɟɡɛɟɞɧɨɫɧɢ ɦɟɪɤɢ 
 ɩɪɢ ɬɪɚɧɫɩɨɪɬ ɧɚ ɟɤɫɥɨɡɢɜɢ  
 
3.2. ɂɡɪɚɛɨɬɤɚ ɧɚ ɩɨɫɬɟɪɢ  
 
ɉɨɫɬɟɪɢɬɟ ɫɟ ɨɫɧɨɜɚ ɧɚ ɫɟɤɨјɚ ɢɧɮɨɪɦɚɬɢɜɧɚ ɢ ɩɪɨɦɨɬɢɜɧɚ ɤɚɦɩɚњɚ. 
ȼɨɨɛɢɱɚɟɧɨ  ɩɨɫɬɟɪɢɬɟ ɫɟ ɪɚɡɦɟɫɬɭɜɚɚɬ ɧɚ ɫɬɪɚɬɟɲɤɢ ɥɨɤɚɰɢɢ ɧɢɡ ɰɟɥɚɬɚ 
ɨɤɨɥɢɧɢ ɧɢɡ ɤɨјɚ ɫɟ ɞɜɢɠɚɬ, ɩɪɟɫɬɨјɭɜɚɚɬ ɢ ɪɚɛɨɬɚɬ ɜɪɚɛɨɬɟɧɢɬɟ. Ɉɫɧɨɜɧɚ ɰɟɥ 
ɧɚ ɩɨɫɬɟɪɢɬɟ ɟ ɜɪɚɛɨɬɟɧɢɬɟ ɩɨɫɬɨјɚɧɨ ɞɚ ɛɢɞɚɬ ɢɧɮɨɪɦɢɪɚɧɢ ɡɚ ɦɨɠɧɢɬɟ 
ɪɢɡɢɰɢ, ɬɚɤɚ ɲɬɨ ɩɨɪɚɤɢɬɟ ɤɨɢ ɬɢɟ ɝɢ ɫɨɞɪɠɚɬ ɬɪɟɛɚ ɞɚ ɛɢɞɚɬ јɚɫɧɢ ɢ 
ɚɬɪɚɤɬɢɜɧɢ.  
ɉɨɫɟɛɧɚ ɝɪɭɩɚ ɧɚ ɩɨɫɬɟɪɢ ɦɨɠɟ ɞɚ ɩɪɟɬɫɬɚɜɭɜɚɚɬ ɢɧɮɨɪɦɚɬɢɜɧɢɬɟ ɬɚɛɥɢ ɤɨɢ 
ɩɪɟɡɟɧɬɢɪɚɚɬ ɨɞɪɟɞɟɧɢ ɛɟɡɛɟɞɧɨɫɧɢ ɩɨɥɢɬɢɤɢ, ɩɪɚɜɢɥɚ, ɜɟɫɬɢ, ɢɡɜɟɲɬɚɢ ɨɞ 
ɧɟɫɪɟќɢ, ɩɪɨɰɟɞɭɪɢ ɡɚ ɢɬɧɢ ɫɨɫɬɨјɛɢ ɢ ɫɥ.  
ɂ ɜɨ ɨɜɨј ɫɥɭɱɚј ɨɞ ɩɪɟɫɭɞɧɚ ɜɚɠɧɨɫɬ ɟ ɤɪɟɚɬɢɜɧɢɨɬ ɢ ɩɪɢɜɥɟɱɟɧ ɢɡɝɥɟɞ ɫɨ ɰɟɥ 
ɞɚ ɫɟ ɧɚɬɟɪɚɚɬ ɜɪɚɛɨɬɟɧɢɬɟ ɞɚ ɝɢ ɡɚɛɟɥɟɠɚɬ ɩɨɪɚɤɢɬɟ. 
ɂɡɪɚɛɨɬɤɚɬɚ ɧɚ ɩɨɫɬɟɪɢɬɟ јɚ ɩɪɚɜɢɦɟ ɜɨ ɩɨɝɨɥɟɦ ɮɨɪɦɚɬ ɡɚ ɞɚ ɛɢɞɟɦɟ ɫɢɝɭɪɧɢ 
ɞɟɤɚ ɩɨɪɚɤɚɬɚ ќɟ ɛɢɞɟ ɡɚɛɟɥɟɠɚɧɚ ɨɞ ɫɢɬɟ ɜɪɚɛɨɬɟɧɢ ɢ ɩɨɫɬɟɪɢɬɟ ɧɚјɱɟɫɬɨ ɝɢ 
ɩɨɫɬɚɜɭɜɚɦɟ ɧɚ ɩɚɬɨɬ ɤɨɧ ɪɚɛɨɬɧɢɬɟ ɦɟɫɬɚ ɡɚ ɞɚ ɛɢɞɟɦɟ ɫɢɝɭɪɧɢ ɞɟɤɚ ќɟ ɛɢɞɚɬ 
ɡɚɛɟɥɟɠɚɧɢ ɨɞ ɫɬɪɚɧɚ ɧɚ ɫɢɬɟ ɜɪɚɛɨɬɟɧɢ.  
ȼɨ ɩɪɢɥɨɝ ɢ ɩɪɢɤɚɠɚɧ ɩɨɫɬɟɪ ɡɚ ɡɧɚɱɟњɟɬɨ ɧɚ ɛɟɡɛɟɞɧɨɫɧɢɬɟ ɡɧɚɰɢ ɢ 
ɜɢɡɭɚɥɧɚɬɚ ɩɨɪɚɤɚ ɤɨјɚ ɝɨ ɩɪɢɤɚɠɭɜɚ ɩɨɫɬɟɪɨɬ ɢ ɢɦɚ ɡɚ ɰɟɥ ɞɚ јɚ ɡɝɨɥɟɦɢ 
ɫɜɟɫɬɚ ɧɚ ɜɪɚɛɨɬɟɧɢɬɟ ɡɚ ɧɟɝɚɬɢɜɧɢɬɟ ɟɮɟɤɬɢ ɨɞ ɧɟɩɨɱɢɬɭɜɚњɟɬɨ ɧɚ 
ɛɟɡɛɟɞɧɨɫɧɢɬɟ ɡɧɚɰɢ.  
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 ɋɥɢɤɚ 5. Иɡɪɚɛɨɬɤɚ ɧɚ ɩɨɫɬɟɪ ɡɚ ɡɧɚɱɟњɟɬɨ ɧɚ ɛɟɡɛɟɞɧɨɫɧɢɬɟ ɡɧɚɰɢ 
 
3.3. ɂɡɪɚɛɨɬɤɚ ɧɚ ɚɧɢɦɚɰɢɢ ɬ.ɟ ɤɪɚɬɤɢ ɜɢɞɟɚ ɡɚ ɩɨɞɨɛɪɨ ɪɚɡɪɚɛɨɬɭɜɚњɟ ɢ 
ɩɪɢɤɚɠɭɜɚњɟ ɧɚ ɞɚɞɟɧ ɩɪɨɛɥɟɦ  
 
Кɨɪɢɫɬɟњɟɬɨ ɧɚ ɫɨɮɬɜɟɪɫɤɚɬɚ 3D ɜɢɡɭɚɥɢɡɚɰɢјɚ ɧɢ ɨɜɨɡɦɨɠɭɜɚ ɜɢɡɭɟɥɢɡɚɰɢјɚ 
ɧɚ ɭɩɚɬɫɬɜɚɬɚ ɡɚ ɢɡɜɟɞɭɜɚњɟ ɧɚ ɞɚɞɟɧɢ ɨɩɟɪɚɰɢɢ ɢɥɢ ɪɚɤɭɜɚњɟ ɫɨ ɨɩɪɟɦɚɬɚ, 
ɤɚɤɨ ɢ ɪɟɤɨɧɫɬɪɭɤɰɢјɚ ɢ ɧɚ  ɧɚјɨɩɚɫɧɢɬɟ ɫɢɬɭɚɰɢɢ ɤɨɢ ɦɨɠɚɬ ɞɚ ɫɟ ɫɥɭɱɚɬ ɜɨ 
ɪɭɞɧɢɰɢɬɟ ɡɚ ɩɨɞɡɟɦɧɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ.  
Кɪɟɢɪɚњɟɬɨ ɧɚ ɜɢɞɟɨ ɭɩɚɬɫɬɜɚ ɡɚ ɩɨɟɞɢɧɢ ɪɚɛɨɬɧɢ ɨɩɟɪɚɰɢɢ ɢɥɢ ɪɚɤɭɜɚњɟɬɨ 
ɫɨ ɨɩɪɟɦɚ ɫɟ ɜɢɡɭɚɥɢɡɢɪɚɚɬ ɧɚ ɨɫɧɨɜɚ ɧɚ ɩɨɫɬɨјɧɢɬɟ ɬɟɤɫɬɭɚɥɧɢ ɭɩɚɬɫɬɜɚ ɤɚɤɨ 
ɢ ɧɚ ɩɪɨɟɤɬɧɚɬɚ ɢ ɬɟɯɧɢɱɤɚɬɚ ɞɨɤɭɦɟɧɬɚɰɢјɚ. Ɉɫɧɨɜɧɚ ɰɟɥ ɢɦ ɟ ɞɚ ɝɨ ɡɝɨɥɟɦɚɬ 
ɪɚɡɛɢɪɚњɟɬɨ ɡɚ ɛɟɡɛɟɞɧɢɬɟ ɩɪɨɰɟɞɭɪɢ ɧɚ ɪɚɛɨɬɟњɟ ɧɢɡ ɩɟɪɢɨɞɢɱɧɨ 
ɩɪɢɤɚɠɭɜɚњɟ ɡɚ ɞɚɞɟɧɚ ɰɟɥɧɚ ɝɪɭɩɚ ɪɚɛɨɬɧɢɰɢ.   
ɋɨ ɫɨɮɬɜɟɪɫɤɚɬɚ 3D ɜɢɡɭɚɥɢɡɚɰɢјɚ ɩɨɫɬɨɢ ɦɨɠɧɨɫɬ ɡɚ ɦɨɞɟɥɢɪɚњɟ ɢ 
ɜɢɡɭɚɥɢɡɢɪɚњɟ ɧɚ ɧɚјɱɟɫɬɢɬɟ ɤɚɬɚɫɬɪɨɮɢ ɤɨɢ ɟ ɫɥɭɱɭɜɚɚɬ ɩɪɢ ɪɚɛɨɬɚ ɜɨ 
ɪɭɞɧɢɰɢɬɟ ɡɚ ɩɨɞɡɟɦɧɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ ɤɚɤɨ ɲɬɨ ɫɟ: ɟɤɫɩɥɨɡɢɢ, ɩɨɠɚɪɢ, 
ɡɚɪɭɲɭɜɚњɚ, ɩɪɨɛɢɜ ɧɚ ɜɨɞɚ ɢɬɧ. ȼɢɡɭɚɥɢɡɚɰɢјɚɬɚ ɦɨɠɟ ɞɚ ɧɢ јɚ ɩɪɢɤɚɠɟ ɢ 
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ɦɨɠɧɚɬɚ ɪɟɚɤɰɢјɚ ɢ ɩɚɬɨɬ ɧɚ ɩɨɜɥɟɤɭɜɚњɟ ɧɚ ɝɪɭɩɚɬɚ ɧɚ ɪɚɛɨɬɧɢɰɢ ɤɨɢ ɫɟ 
ɡɚɮɚɬɟɧɢ ɨɞ ɞɚɞɟɧɚɬɚ ɤɚɬɚɫɬɪɨɮɚ. Ɇɨɠɧɨ ɟ ɢ ɪɟɤɨɧɫɬɪɭɤɰɢјɚ ɧɚ ɩɨɡɢɰɢɢɬɟ ɧɚ 
ɧɢɜɧɢɬɟ ɬɟɥɚ, ɢ ɧɢɜɧɢɬɟ ɚɤɰɢɢ ɜɨ ɞɚɞɟɧɢɨɬ ɦɨɦɟɧɬ. ɋɰɟɧɚɬɚ ɢ ɦɨɦɟɧɬɨɬ ɲɬɨ 
ќɟ ɛɢɞɚɬ ɡɚɞɚɞɟɧɢ ɡɚ ɞɚ ɫɟ ɜɢɡɭɚɥɢɡɢɪɚɚɬ ɩɨɞɨɰɧɚ ɦɨɠɚɬ ɞɚ ɫɟ ɩɪɟɝɥɟɞɭɜɚɚɬ 
ɨɞ ɩɨɜɟќɟ ɚɝɥɢ ɩɚ ɫɨ ɬɨɚ ɦɧɨɝɭ ɥɟɫɧɨ ɦɨɠɟ ɞɚ ɫɟ ɫɢɦɭɥɢɪɚ ɜɢɞɧɨɬɨ ɩɨɥɟ ɧɚ 
ɫɟɤɨј ɱɨɜɟɤ ɢɧɜɨɥɜɢɪɚɧ ɜɨ ɧɟɫɪɟќɚɬɚ.  
Ɉɛɫɟɪɜɚɰɢјɚɬɚ ɧɚ ɜɢɡɭɚɥɢɡɢɪɚɧɢɨɬ ɧɚɫɬɚɧ ɧɚɩɪɚɜɟɧ ɞɚ ɫɟ ɝɥɟɞɚ ɤɚɤɨ ɧɢɡ ɨɱɢɬɟ 
ɧɚ ɧɟɤɨј ɪɚɛɨɬɧɢɤ ɡɚɮɚɬɟɧ ɨɞ ɞɚɞɟɧɚ ɧɟɫɪɟќɚ ɧɭɞɢ ɩɨɞɨɛɪɨ ɪɚɡɛɢɪɚњɟ ɧɚ 
ɩɪɨɰɟɫɨɬ ɧɚ ɞɨɧɟɫɭɜɚњɟ ɚɤɰɢјɚ ɡɚ ɞɚɞɟɧ ɦɨɦɟɧɬ.  
ɋɨ ɤɨɪɢɫɬɟњɟ ɧɚ ɤɨɦɩјɭɬɟɪɫɤɢ ɝɟɧɟɪɢɪɚɧɚ 3D ɜɢɡɭɚɥɢɡɚɰɢјɚ ɟ ɦɨɠɧɨ ɞɚ ɫɟ 
ɭɬɜɪɞɢ ɲɬɨ ɫɟɤɨј ɱɨɜɟɤ ɦɨɠɟ ɞɚ ɜɢɞɢ ɩɚ ɞɭɪɢ ɢ ɨɧɚ ɲɬɨ ɬɨј ɧɟ ɦɨɠɟ ɞɚ ɜɢɞɢ ɜɨ 
ɞɚɞɟɧ ɦɨɦɟɧɬ. Ȼɥɚɝɨɞɚɪɟɧɢɟ ɧɚ ɨɜɚɚ ɤɚɪɚɤɬɟɪɢɫɬɢɤɚ ɧɚ ɤɨɦɩјɭɬɟɪɫɤɢ 
ɝɟɧɟɪɢɪɚɧɚ ɜɢɡɭɚɥɢɡɚɰɢјɚ ɦɨɠɧɨ ɟ ɞɚ ɫɟ ɧɚɩɪɚɜɢ ɪɟɤɨɧɫɬɪɭɤɰɢјɚ ɧɚ ɞɚɞɟɧ 
ɧɚɫɬɚɧ ɨɞ ɢɡјɚɜɢɬɟ ɧɚ ɫɜɟɞɨɰɢɬɟ ɡɚ ɧɟɫɪɟќɚɬɚ. 
 
4. ɁȺɄɅɍɑɈɄ 
 
ȼɢɡɭaɥɢɡɚɰɢјɚɬɚ ɫɥɭɠɢ ɡɚ ɩɨɥɟɫɧɨ ɩɪɟɬɫɬɚɜɭɜɚњɟ ɧɚ ɡɚɦɢɫɥɚɬɚ ɡɚ ɞɚɞɟɧ 
ɩɪɨɛɥɟɦ ɢɥɢ ɚɤɬɢɜɧɨɫɬ ɫɨ ɤɨјɚ ɩɪɢɦɚɱɨɬ ɩɨɥɟɫɧɨ ɢ ɩɨɩɪɢɫɬɚɩɧɨ ќɟ ɞɨɛɢɟ 
ɩɟɪɰɟɩɰɢјɚ ɡɚ ɬɨɚ ɲɬɨ ɦɭ ɫɟ ɩɪɟɡɟɧɬɢɪɚ. ɋɨɮɬɜɟɪɫɤɚɬɚ ɜɢɡɭɚɥɢɡɚɰɢјɚ ɦɨɠɟ ɞɚ 
ɫɟ ɪɚɡɜɢɜɚ ɢ ɪɚɡɪɚɛɨɬɭɜɚ ɜɨ ɪɭɞɚɪɫɬɜɨɬɨ ɜɨ ɦɧɨɝɭ ɚɫɩɟɤɬɢ ɢ ɨɛɥɚɫɬɢ. ɉɨɜɟќɟɬɨ 
ɪɭɞɧɢɰɢ ɧɢɡ ɫɜɟɬɨɬ ɜɟќɟ ɤɨɪɢɫɬɚɬ ɫɨɮɬɜɟɪɢ ɡɚ ɜɢɡɭɚɥɢɡɢɰɢјɚ ɡɚɪɚɞɢ 
ɤɨɦɩɥɟɤɫɧɨɫɬɚ ɢ ɨɩɚɫɧɨɫɬɚ ɨɞ ɢɡɜɟɞɭɜɚњɟɬɨ ɧɚ ɧɟɤɨɢ ɚɤɬɢɜɧɨɫɬɢ ɡɚ ɨɛɭɤɚ ɧɚ 
ɜɪɚɛɨɬɟɧɢɬɟ ɜɨ ɪɟɚɥɧɢ ɭɫɥɨɜɢ ɢ ɢɫɬɨ ɬɚɤɚ ɡɚ ɩɨɥɟɫɧɨ ɪɚɡɛɢɪɚњɟ ɧɚ ɢɫɬɢɬɟ ɨɞ 
ɫɬɪɚɧɚ ɧɚ ɫɢɬɟ ɜɪɚɛɨɬɟɧɢ ɜɨ ɞɚɞɟɧɢɨɬ ɪɭɞɧɢɤ. ɋɢɬɟ ɦɨɠɧɢ ɛɟɧɟɮɢɰɢɢ ɤɨɢ ɧɢ 
ɝɢ ɧɭɞɢ ɫɨɮɬɜɟɪɫɤɚɬɚ ɜɢɡɭɚɥɢɡɚɰɢјɚ ɦɨɠɚɬ ɞɚ ɧɢ ɩɨɦɨɝɧɚɬ ɜɨ ɧɚɦɚɥɭɜɚњɟɬɨ ɢ 
ɫɩɪɟɱɭɜɚњɟɬɨ ɧɚ ɧɚјɱɟɫɬɢɬɟ ɤɚɬɚɫɬɪɨɮɢ ɤɨɢ ɫɟ ɫɥɭɱɭɜɚɚɬ ɜɨ ɪɭɞɧɢɰɢɬɟ ɡɚ 
ɩɨɞɡɟɦɧɚ ɟɤɫɥɨɚɬɚɰɢјɚ. 
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